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ABSTRACT 

Th i s  r e p o r t  d e s c r i b e s  t h e  modified NASA ex t rude r  and o t h e r  

appa ra tus  changes. 

The e x i t  double t r a p  s y s t e m  w a s  modified t o  a co i l - type  

completely submersible i n  pentane s l u s h .  Th i s  allowed f o r  

b e t t e r  temperature c o n t r o l  and r e s u l t e d  i n  accep tab le  b lanks  

i n  t h e  o r d e r  of 5-20 micrograms of oxygen per hour wi th  BrF3 

i n  t h e  r e a c t i o n  c e l l .  

Complete r e c o v e r i e s  of KE3r03 s p i k e s  were obta ined  only under 

c e r t a i n  s p e c i f i c  cond i t ions  which appa ren t ly  l i m i t e d  t h e  so lu -  

b i l i t y  of oxygen i n  BrF,. 



I APPARATUS AND SYSTEM MODIFICATIONS 

!i - 

1. Modif ica t ions  of t he  NASA ex t ruder  p e r t a i n  t o  the  c u t t e r  w i r e  and 

w a s t e  boa t  vacuum manipulators ,  ex t rude r  rod feed-through, vacuum 

p o r t  and i o n i z a t i o n  gauge connec t ions ,  and f l a n g e  modi f ica t ions  t o  

adapt  t h e  ex t rude r  t o  t h e  two inch  b a l l  va lve  s e p a r a t i n g  i t  from t h e  

r e a c t i o n  ce l l .  The changes can be  observed i n  Drawings 4012286-444 

through -450. 
c 

I t e m  21 (Figure 5 i n  F i r s t  Q u a r t e r l y  r e p o r t )  i n  t h e s e  drawings is  a 

modified Veeco #R505 bellows-sealed angle  va lve  used t o  a c t u a t e  the  

c u t t e r  w i r e s  o r  t h e  w a s t e  boat without  admi t t ing  a i r  i n t o  t h e  system. 

The a c t u a t i n g  rods  themselves are threaded t o  f i t  t h e  screw h o l e s  former ly  

used t o  hold t h e  va lve  s e a t s  i n  p lace .  These seats are, of cour se ,  no 

longer  requi red .  The va lve  bodies have been bored out  as shown i n  the  

drawings,  and s i l v e r  so ldered  t o  t h e  end covers .  The "0" r i n g  i s  Viton 

elastomer i n  p lace  of t h e  normal rubber r i n g .  

I t e m  31 i s  t h e  vacuum feed-through f o r  t he  ex t rude r  rod (Figure 6 ,  F i r s t  

Quar t e r ly  r e p o r t )  and c o n s i s t s  of two Consol idated Vacuum Corpora t ion  

vacuum feed-throughs mounted end t o  end wi th  a pump-out p o r t  between 

them. I n  order  t o  u t i l i z e  as much of t h e  potassium sample as p o s s i b l e ,  

a longer  ex t rude r  rod w a s  f a b r i c a t e d  wi th  two pin ho le s  ( see  P a r t  33, 

Drawing #4012286-444). Thus, when rod actuator (#34) s t r i k e s  t h e  t o p  of 

t h e  vacuum feed-through,  t h e  f i r s t  p in  is  removed, t he  a c t u a t o r  backed o f f ,  

and t h e  p in  t r a n s f e r r e d  t o  the second hold.  I n  t h i s  manner, a l l  bu t  

about 1/4 inch  of p o t a s s i u m  may be extruded.  

The remaining ex t rude r  modi f ica t ions ,  such as the  i o n i z a t i o n  gauge con- 

n e c t o r ,  f l a n g e  connect ion t o  the b a l l  v a l v e ,  pump ou t  p o r t ,  e t c . ,  are 

se l f - ev iden t  from t h e  drawings. 
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2.  Modif ica t ions  of t h e  a n a l y t i c a l  appara tus  are shown i n  F igure  1. Minor 

changes involv ing  t h e  add i t ion  of a compound p res su re  gauge i n  t h e  helium 

manifold,  and t h e  e l imina t ion  of t h e  CaFz t r a p  i n  t h e  rough vacuum system 

are shown he re .  

The only  major mod i f i ca t ions  involve  t h e  e f f l u e n t  cold traps preceding 

connection t o  t h e  Brady appara tus .  During i n i t i a l  shakedown runs, high  

blanks on t h e  o rde r  of 70 t o  250 micrograms per hour w e r e  experienced. 

I t  w a s  thought t h a t  t h i s  might be due t o  t h e  BrF3 o r  var ious  i m p u r i t i e s  

contained t h e r e i n  pass ing  through t h e  t r a p s .  Accordingly,  copper mesh w a s  

placed i n  t h e  annular  space  wi th in  t h e  t r a p s  ( see  F igu re  4 ,  F i r s t  Quar t e r ly  

r e p o r t )  i n  an attempt t o  improve t h e i r  e f f i c i e n c y .  By t h i s  means, t h e  

blank rate w a s  reduced t o  about 40 micrograms per  hour--a s t i l l  unacceptab le  

l e v e l .  I n  a d d i t i o n ,  it was d i f f i c u l t  t o  c o n t r o l  t h e  temperature of t h e  

o r i g i n a l  t r a p s  i n  s p i t e  of the a p p l i c a t i o n  of ure thane  foam i n s u l a t i o n  t o  

t h e  e x t e r n a l  s u r f a c e s  of t h e  t r a p .  A l s o ,  a t  low temperatures (-135OC) and a t  

p o s i t i v e  p re s su res  of helium, t h e  e l a s tome te r  "0" r i n g s  (both Viton and Tef lon  

w e r e  t r i e d )  o c c a s i o n a l l y  developed l e a k s  due t o  t h e i r  c o n t r a c t i o n ,  

A l l  of  t h e s e  d i f f i c u l t i e s  were co r rec t ed  by r e p l a c i n g  these  t r a p s  wi th  new 

ones cons t ruc ted  simply of 3/8" Monel tub ing .  

due t o  f rozen  BrF, c a r r i e d  over from t h e  r e a c t i o n  c e l l ,  t h e  f i r s t  t r a p  

c o n t a i n s  an i n i t i a l  s e c t i o n  of one inch  O.D. Monel t ub ing  where t h e  bulk  

of t h e  i m p u r i t i e s  are f r o z e n  out .  

s e c t i o n  is  welded t o  i t  about one inch  from t h e  bottom. Both t r a p s  are 

immersed i n  pentane s l u s h  (-130°C) contained i n  D e w a r  f l a s k s ;  t hus  t e m -  

p e r a t u r e  c o n t r o l  i s  e x c e l l e n t  and oxygen l i q u e f a c t i o n  is  prevented. The 

e n t i r e  t r a p  assembly is shown i n  F igu re  2.  With these  t r a p s  b lanks  i n  

t h e  o r d e r  of 5-20 micrograms per hour can be maintained. 

I n  o rde r  t o  prevent plugging 

The 3/8" t ub ing  l ead ing  from t h i s  

3 .  Temperature measurements i n  t h e  r e a c t i o n  ce l l  w e r e  made wi th  a copper- 

cons t an tan  thermocouple and a d i r e c t  r ead ing  Sim-ply-trol I n d i c a t i n g  

Pyrometer having a s p e c i a l  s c a l e  r ead ing  from -220°C t o  -t 4OoC. 
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I1 PROCEDURE FOR ANALYSIS OF KBr03 STANDARDS 

I n  o r d e r  t o  determine t h e  o v e r a l l  accuracy of t h e  e n t i r e  appa ra tus ,  a series 

of potassium bromate s t anda rds  conta in ing  va r ious  amounts of oxygen w e r e  

analyzed. The s t anda rds  were prepared by d i s s o l v i n g  1.7397 g.  of d r i e d  r eagen t  

g rade  KBr03 (assay: 

vo lumet r i c  f l a s k .  One mic ro - l i t e r  of t h i s  s o l u t i o n  then contained 0.5 micro- 

grams of oxygen i n  t h e  form of bromate. 

99.8% KBrO:,) i n  water and d i l u t i n g  t o  one l i t e r  i n  a 

A l i q u o t s  of t h i s  s o l u t i o n  conta in ing  t h e  r equ i s i t eamoun t  of oxygen w e r e  then 

measured i n t o  prev ious ly  prepared copper f o i l  boa t s  by means of a s y r i n g e  

microbure t .  The instrument used w a s  manufactured by t h e  Micro Metric I n s t r u -  

ment Company and w a s  des igna ted  Model No. SB2. Using a s y r i n g e ,  No. S1/4LT 

c a l i b r a t e d  t o  d e l i v e r  0.200 m i c r o l i t e r s  per  d i v i s i o n  of micrometer d i a l ,  one 

s m a l l  d i v i s i o n  of t h e  d i a l  w a s  equiva len t  t o  0 .1  microgram of oxygen. S ince  t h e  

micrometer has  one hundred smal l  d i v i s i o n s  per r e v o l u t i o n ,  samples equ iva len t  t o  

t e n  micrograms of oxygen could be dispensed wi th  good accuracy. The smallest 

samples used contained f i v e  micrograms oxygen--equivalent t o  one h a l f  r e v o l u t i o n .  

A f t e r  d i spens ing  t h e  KBrO, s o l u t i o n  i n t o  t h e  copper b o a t s ,  t h e  s o l u t i o n  w a s  

evapora ted  t o  d ryness  under in f r a red  lamps and t h e  samples w e r e  then  baked f o r  

one hour a t  12OoC i n  a d ry ing  oven. 

The procedure used f o r  t h e  a n a l y s i s  of t h e s e  s t anda rd  samples i s  as fo l lows:  

1. Remove t h e  t o p  po r t ion  of t he  e x t r u d e r  c o n t a i n i n g  t h e  potassium tube  and 

s u b s t i t u t e  f o r  i t  a c i r c u l a r  3/8" t h i c k  g l a s s  p l a t e  t o  seal  t h e  opening 

( s e e  Drawing #4012286-444). With Pt-t ipped tongs ,  p l a c e  a copper boat 

con ta in ing  t h e  proper amount of d r i e d  KBr03 on t o p  of t h e  c losed  b a l l  of 

t h e  Hills-McCanna b a l l  va lve .  Replace t h e  g l a s s  p o r t  cover and rough 

down t h e  ex t rude r  with t h e  mechanical pump of t h e  Veeco vacuum s y s t e m .  

A f t e r  t h e  p re s su re  i n  t h e  ex t rude r  drops  below 80 microns,  swi tch  over  

t o  t h e  d i f f u s i o n  pump. 

- 13 - 



2. While t h e  e x t r u d e r  is pumping down t o  mm Hg, c h i l l  t h e  co ld  t r a p s  of 

t h e  rough vacuum system wi th  l i q u i d  n i t rogen .  A f t e r  t h e  t r a p s  are c o l d ,  

slowly open t h e  va lve  between t h e  monel and t h e  g l a s s  t r a p s .  I f  t h e  

system has  been pumped ou t  prev ious ly ,  t h e  p re s su re  a t  t h e  pump i n l e t  should 

n o t  exceed about 200 microns. The l i q u i d  n i t rogen  l e v e l  i n  t h e  monel t r a p  

should be maintained at n o t  more than  one o r  t w o  inches  whi le  pumping. 

Excess l i q u i d  n i t rogen  is not necessary  t o  t r a p  o u t  BrF, o r  o t h e r  conden- 

s a b l e  vapors and w i l l  on ly  c h i l l  t h e  t r a p  f l a n g e  t o  t h e  po in t  where t h e  

Viton ( I  0" r i n g  w i l l  no longer be a b l e  t o  main ta in  an e f f e c t i v e  seal .  

3. A t  t h i s  p o i n t ,  a l l  a n a l y t i c a l  s y s t e m  va lves  (excluding vacuum system and 

helium p u r i f i c a t i o n  system) should be c l o s e d ,  i n c l u d i n g  t h e  va lve  connec t ing  

t h e  a n a l y t i c a l  s y s t e m  t o  t h e  B r a d y  appara tus .  A f t e r  t h e  rough vacuum 

system has a t t a i n e d  a pressure of about 6 microns,  slowly open t h e  vacuum 

va lve  t o  t h e  r e a c t i o n  cel l .  The va lve  should be  opened so  t h a t  t h e  vacuum 

pump gurg le s  s l i g h t l y .  Opening t h e  va lve  t o o  f a r  o r  t oo  r a p i d l y  may cause  

BrF, t o  be carried through t h e  Monel f r e e z e  t r a p .  

yellow s o l i d  BrF3 w i l l  appear f r o z e n  ou t  i n  t h e  g l a s s  cold t r a p .  The 

va lve  connec t ing  t h e  two t r a p s  must then be c losed  and t h e  glass t r a p  

d i sconnec ted ,  thawed, washed o u t ,  and d r i e d  be fo re  proceeding f u r t h e r .  

Should t h i s  happen, 

While t h e  r e a c t i o n  c e l l  is being pumped o u t ,  t h e  va lve  connec t ing  t h e  

r e a c t i o n  c e l l  and t h e  e f f l u e n t  cold t r a p s  may be opened and t h e  co ld  t r a p s  

pumped o u t  simultaneously.  Af t e r  t h e  mechanical pump has qu ie t ed  down, 

open t h e  va lve  t o  t h e  vacuum system f u l l y .  When t h e  p re s su re  drops  t o  about 

6 microns,  c h i l l  t h e  r e a c t i o n  cell  s u f f i c i e n t l y  t o  f r e e z e  t h e  BrF, and con- 

t i n u e  coo l ing  t o  about -1OOC be fo re  removing t h e  l i q u i d  n i t r o g e n  D e w a r  

f l a s k .  While t h e  BrF, i n  the  r e a c t i o n  cel l  is  s t i l l  f r o z e n ,  open t h e  

va lve  a t  t h e  e x i t  end of t h e  second e f f l u e n t  co ld  t r a p ,  t h u s  p e r m i t t i n g  

t h e  l i n e  connec t ing  t h e  arlalytical s y s t e m  and t h e  Brady appara tus  t o  be 

evacuated. Before doing  s o ,  make c e r t a i n  t h e  va lve  a t  t h e  en t r ance  of 

t h e  Brady appara tus  is closed les t  s o l u t i o n  from t h e  Brady be drawn back 

i n t o  t h e  r e a c t i o n  c e l l .  

- 1 4  - 



A t  t h i s  p o i n t ,  t h e  helium manifold may a l s o  be pumped o u t  by f i r s t  

c l o s i n g  t h e  va lve  connec t ing  i t  t o  t h e  pure helium supply l i n e  and 

then  opening t h e  r e a c t i o n  cell helium i n l e t  va lve .  There are a c t u a l l y  

two helium i n l e t s ;  one l ead ing  t o  a d i p  leg  extending  t o  t h e  bottom of 

t h e  r e a c t i o n  ce l l  and another pe rmi t t i ng  helium t o  pass over t h e  BrF3, 

(see Drawing #4012286-182 i n  Second Quar t e r ly  r e p o r t ) .  

w i l l  be plugged wi th  f rozen  BrF3 a t  t h i s  p o i n t ,  t h e  o t h e r  must be used 

t o  pump o u t  t h e  manifold.  After pumping o u t  t h e  manifold,  c l o s e  t h e  va lve  

and r e f i l l  t h e  manifold with pure helium. 

S ince  t h e  former 

4 .  Afte r  t h e  r e a c t i o n  cel l  and e f f l u e n t  co ld  t r a p s  have been pumped down t o  

about 6 microns,  f i l l  t h e  Dewar f l a s k s  sur rounding  t h e  e f f l u e n t  co ld  t r a p s  

wi th  pentane s l u s h .  

va lve  t o  t h e  rough vacuum s y s t e m  and t h e  va lve  between t h e  roughing co ld  

t r a p s .  Open t h e  helium i n l e t  t o  t h e  r e a c t i o n  cel l .  The compound p res su re  

gauge i n  t h e  helium manifold (see Figure  1) w i l l  i n d i c a t e  a vacuum of about 

20 t o  25 inches  of mercury. Admit pure helium i n t o  t h e  e n t i r e  s y s t e m  by 

s lowly  opening t h e  va lve  connecting t h e  manifold t o  t h e  helium supply system. 

Regulate t h e  f low by observing t h e  manifold p re s su re  gauge and t h e  flowmeter 

on t h e  helium tank  r e g u l a t o r .  Do n o t  exceed about 1 .2  cub ic  f e e t  per hour.  

A f t e r  p r e s s u r i z i n g  t o  a p o s i t i v e  p re s su re  of about 3 t o  5 pounds per squa re  

i n c h ,  open t h e  va lve  a l l  t h e  way. 

A f t e r  the t r a p s  have cooled t o  below -12OoC, c l o s e  t h e  

5 .  The o p e r a t i o n  of t h e  Brady appara tus  i s  e x a c t l y  t h e  same as o u t l i n e d  i n  

t h e  Brady c a l i b r a t i o n  procedure contained i n  t h e  Second Q u a r t e r l y  r e p o r t .  

During t h e  preceding s t e p s ,  pu re  helium from t h e  N a K  bubbler slrould b e  

f lowing  through t h e  appara tus  and t h e  flow ra te ,  s o l u t i o n  l e v e l ,  spec t ro -  

photometer and r eco rde r  ad jus ted  i n  accordance wi th  t h i s  procedure. 

Close t h e  va lve  supply ing  pure helium t o  t h e  Brady and open t h e  va lve  

supply ing  gas from t h e  a n a l y t i c a l  s y s t e m ,  Adjus t  t h e  f low ra te  t o  t h e  

proper l e v e l  (about 70 mm on t h e  flowmeter).  W a r m  t h e  r e a c t i o n  ce l l  wi th  

- 15 - 



warm water to  thaw t h e  BrF,. 

t h e  r e a c t i o n  c e l l  helium i n l e t  and open t h e  i n l e t  l ead ing  t o  t h e  d i p  l e g  

so t h a t  helium bubbles through t h e  BrF,. 

Af t e r  t h e  temperature exceeds 25OC, c l o s e  

Observe the  blank rate on the  recorder  f o r  about 30 minutes. The blank 

rate should l e v e l  off  t o  some cons tan t  va lue  y i e l d i n g  a t r a c e  which i s  a 

s t r a i g h t  l i n e  corresponding t o  about 10-15 micrograms of oxygen per  hour. 

6. After an acceptab le  blank has been ob ta ined ,  again c h i l l  t he  cold traps i n  

t h e  rough vacuum s y s t e m  with l i q u i d  n i t rogen .  Close t h e  valves  connect ing 

t h e  Brady and the  a n a l y t i c a l  s y s t e m ,  t h e  r e a c t i o n  c e l l  and t h e  e f f l u e n t  cold 

t raps ,  and t h e  helium i p l e t  t o  t h e  r e a c t i o n  c e l l .  

Employing t h e  same procedure as  ou t l ined  i n  S t e p  2 ,  pump out  t he  r e a c t i o n  

cel l  but  do not  pump out  t he  e f f l u e n t  cold t r a p s .  Af te r  pumping out  t h e  

c e l l ,  c h i l l  it with l i q u i d  ni t rogen t o  a b o u t  -9OOC. P a r t i a l l y  open the  

b a l l  va lve  connect ing the  cell and t h e  ex t rude r  and c l o s e  the  va lves  of 

t h e  rough pumping system. Open t h e  b a l l  valve a l l  t h e  way,  pe rmi t t i ng  

t h e  sample t o  f a l l  i n t o  t h e  r eac t ion  c e l l ;  then c l o s e  the  b a l l  valve.  

P res su r i ze  t h e  r e a c t i o n  c e l l  with pure helium a s  ou t l ined  i n  S t e p  4 and 

open t h e  va lve  t o  t h e  e f f l u e n t  t r a p s .  While t h e  s t e p s  set f o r t h  i n  t h i s  

paragraph a r e  being c a r r i e d  o u t ,  helium from t h e  p u r i f i c a t i o n  sys t em can 

be bubbling through the  Brady; du r ing  t h i s  t i m e ,  t he  trace on t h e  recorder  

should i n d i c a t e  no d i s c e r n i b l e  blank. Again,  s t o p  the  flow of pure helium 

t o  the  Brady and open the  valve connect ing i t  t o  the  a n a l y t i c a l  s y s t e m .  

Af t e r  20-30 minutes ,  examine the recorder  t r a c e ;  meanwhile, maintaining 

t h e  r e a c t i o n  c e l l  a t  about -18OoC wi th  l i q u i d  n i t rogen .  The blank rate 

should be about t he  same a s  before .  

7 .  Afte r  e s t a b l i s h i n g  t h e  blank r a t e ,  c lo se  the  helium i n l e t  t o  t he  r e a c t i o n  

c e l l .  Remove the  l i q u i d  ni t rogen Dewar and s u b s t i t u t e  f o r  it one con ta in ing  

warm water .  A s  t h e  pressure  i n  t h e  c e l l  i n c r e a s e s ,  t h e  flow r a t e  may 

be maintained by ad jus t ing  the  needle  va lve  on t h e  flowmeter. Af t e r  t h e  
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cel l  temperature reaches about 3OoC,  remove the  w a r m  w a t e r  D e w a r .  

t h e  pressure  i n  t h e  cel l  drops below the  normal ope ra t ing  p res su re ,  as 

evidenced by a flowmeter reading of about 60 o r  less, open the  helium 

i n l e t  to  the  d i p  leg .  

When 

A f t e r  about 10 minutes ,  t h e  absorbance of t h e  Brady s o l u t i o n  should begin 

t o  decrease .  Complete removal of oxygen from t h e  r e a c t i o n  cel l  r e q u i r e s  

about 45 minues. When t h e  cha r t  recorder  t r a c e  assumes a s lope  i d e n t i c a l  

to t h a t  obtained p r i o r  to  warming t h e  r e a c t i o n  c e l l ,  recovery can be con- 

sidered complete. 

8. Measure the displacement of the c h a r t  recorder  t r a c e  ( i . e . ,  t h e  d i f f e r e n c e  

i n  absorbance) and s u b s t r a c t  from 1.000. Read the  corresponding amount of 

oxygen from the  c a l i b r a t i o n  curve. 
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I11 PRELIMINARY RESULTS OF ANALYSIS OF KBrO, STANDARDS 

A t o t a l  of twenty KBrO, s tandards  conta in ing  known amounts of oxygen have 

been analyzed and t h e  r e s u l t s  a r e  l i s t e d  i n  Table  I .  The r e s u l t s  are numbered 

consecut ive ly  i n  t h e  o rde r  i n  which they were run. 

E s s e n t i a l l y  complete recovery was only obtained under certain s p e c i f i c  cond i t ions ,  

t h e  l i m i t a t i o n s  of wnich have n o t  y e t  been f u l l y  determined. Samples 1 through 

6 involved small  samples of KBr0, no t  exceeding 25 micrograms of oxygen. 

quo t s  of s tandard  KBr0, s o l u t i o n  conta in ing  these  equ iva len t  amounts of oxygen, 

when dispensed i n t o  .001" copper f o i l  cups d id  not  cover the  bottom of the  cup. 

S ince  i t  was f ea red  t h e  cups might f l o a t  i n  t h e  BrF, they w e r e  s l o t t e d  along t h e  

s i d e s  a f t e r  drying.  This  could be done without l o s s  of sample s i n c e  the  KBr03 

was d r i e d  on the  bottom of t h e  cups only.  

A l i -  

With samples conta in ing  t h e  equiva len t  of 50 micrograms of oxygen o r  more, 

however, t h e  cups could not  be s l o t t e d  because t h e  d r i e d  KBrO, w a s  depos i ted  

on t h e  s i d e s  a s  w e l l  as t h e  bottom of the  cups.  I t  w a s  observed t h a t  Samples 

7 and 8 f l o a t e d  i n  t h e  KBr0, and contained no v i s i b l e  BrF,. 

t a n t l y  landed upon a previous ly  dropped boat and i t  a l s o  contained no BrF,. 

Low r e s u l t s  on these  t h r e e  samples were , therefore ,  a t t r i b u t e d  t o  l a c k  of reagent .  

Sample 9 inadver- 

I n  t h e  case of t h e  f i r s t  s i x  samples f o r  which s a t i s f a c t o r y  r e s u l t s  w e r e  ob ta ined ,  

t h e  r e a c t i o n  c e l l  contained about 30 m l  of BrF,. A l l  s i x  sample cups landed 

i n  an up r igh t  p o s i t i o n  on the  f rozen  BrF3 ( a s  v e r i f i e d  through t h e  g l a s s  

cover -p la te )  and when the  c e l l  w a s  thawed they were approximately 3/4 f u l l  

wi th  BrF, . 

Beginning with Sample 9, t h e  conf igura t ion  of t he  copper boa t s  w a s  changed from 

a cup shape t o  a f l a t  r ec t angu la r  p iece  of .008" copper with turned up corners  

t o  f a c i l i t a t e  handling. Before running Sample 1 0 ,  t h e  r e a c t i o n  c e l l  w a s  cleaned 

ou t  and 75 m l  of f r e s h  BrF, added. From t h i s  po in t  on ,  t he  samples w e r e  com- 

p l e t e l y  submerged i n  BrF, and e s s e n t i a l l y  d isso lved  i n  t h e  e n t i r e  volume of 

BrF,. The only except ion being Sample 16  which was added a f t e r  almost a l l  t he  

BrF, had been evaporated out  of t h e  c e l l .  Samples 10 through 1 4 ,  which had a l l  

been completely submerged yielded low r e s u l t s .  
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Since  s a t i s f a c t o r y  r e s u l t s  had only  been obtained when t h e  sample had d i s -  

solved i n  a l imi t ed  amount of BrF, contained i n  t h e  copper cup,  i t  was 

surmised t h a t  t he  incomplete recovery w a s  perhaps due to  excessive so lu-  

b i l i t y  of t he  l i b e r a t e d  oxygen i n  BrF,. 

I n  an e f f o r t  t o  decrease the  s o l u b i l i t y ,  t h e  reaction c e l l  w a s  warmed t o  

4O-5O0C a f t e r  sample in t roduc t ion  and fo l lowing  helium p res su r i za t ion .  

Sample 15 w a s  t he  f i r s t  t o  be run i n  t h i s  manner and yielded 90.8% oxygen 

recovery.  It  is est imated t h a t  t he  cell  contained about 20 m l  of BrF3 

d u r i n g  t h i s  run.  During t h e  fol lowing a n a l y s i s  (Number 16 mentioned above) 

i t  w a s  noted t h a t  almost a l l  of the  BrF, had been evaporated out  of t h e  c e l l ,  

and t h i s  sample may not  have come i n  con tac t  wi th  s u f f i c i e n t  reagent .  An 

a d d i t i o n a l  50 m l  of BrF, was then added t o  t h e  r e a c t i o n  cel l  and t h e  remaining 

samples run.  A l l  subsequent r e su l t s  were low. 

Sample Number 20 (conta in ing  100 micrograms oxygen) was again r u n  i n  a cup- 

shaped .001" boat  bu t  with a s m a l l  p in  hole  placed i n  t h e  bottom a f t e r  t h e  

sample had been d r i e d .  I t  w a s  hoped t h a t  on ly  a l i m i t e d  amount of BrF3 would 

e n t e r  t h e  cup ,  thus l i m i t i n g  t h e  s o l u b i l i t y  e f f e c t .  Af t e r  a n a l y s i s ,  however, 

t h e  cup w a s  found t o  have submerged completely.  Even s o ,  t h e  recovery (45.47%) 

was h igher  than t h a t  of any o t h e r  100 microgram sample. 

I f ,  as i s  suspec ted ,  low recove r i e s  are t o  the  s o l u b i l i t y  of oxygen i n  BrF,, 

t h e  fo l lowing  measures may prove t o  be c o r r e c t i v e :  

1. Limi t ing  t h e  amount of BrF, i n  t h e  r e a c t i o n  c e l l  to about 20 m l .  

2. Fur the r  i nc reas ing  t h e  temperature of t h e  c e l l  to  about 7OoC ( l i t e r a t u r e  

e s t a b l i s h e s  precedence f o r  t h i s ) .  

3. React ing t h e  sample under vacuum. 

4. Adding SbF, t o  t h e  BrF, i n  t h e  r e a c t i o n  v e s s e l ,  t hus  forming 

BrFz'SbFe which is purported t o  be more r e a c t i v e  than BrF, a lone t o  

oxides .  
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I V  WORK PLANNED FOR FOURTH QUARTER 

1. I n v e s t i g a t e  means of ob ta in ing  complete recovery  from KBr03 samples a s  

o u t l i n e d  i n  Sec t ion  3. 

2 .  I n v e s t i g a t e  t h e  e f f e c t s  of carbonate add i t ions  t o  BrF, and measurement 

of t h e  oxygen recovery therefrom. 

3 .  Analys is  of potassium samples previously analyzed by mercury amalgamation, 

Samples on hand inc lude  NASA samples i n  the  range of 10 and 80 ppm, and 

GE samples conta in ing  about 45 ppm of oxygen. 
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